Management of severe skeletal Class III malocclusion with bimaxillary
orthognathic surgery
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Abstract

Orthognathic surgery in conjunction with fixed orthodontics is a common indication for interdisciplinary management of severe
skeletal Class Ill malocclusion. A thorough analysis of pretreatment investigations and development of a surgical visual treatment
objective is essential to plan the type of surgical technique required. Bimaxillary orthognathic surgery is the most common type
of surgical procedure for severe skeletal discrepancies. The present case report is a combined ortho-surgical team management
of a skeletally Class Il patient. The severity of the case required bilateral upper first premolar extraction for dentoalveolar
decompensation and simultaneous “Two-jaw surgery” with maxillary advancement of 4 mm and mandibular setback of 7 mm.

Postsurgery, a pleasing good facial profile was achieved with Class Il molar relation and positive overjet.
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Introduction

The differential diagnosis of Class Il malocclusion plays an
important role in the success of treatment results, and the
therapeutic possibilities of such trait mainly depend on the
developmental age of patient and nature of malocclusion.
Nongrowing participants with Class Il malocclusion may
present with various combinations of dentoalveolar and
skeletal problems,!"! and mild cases can often be treated with
orthodontic camouflage while severe skeletal discrepancies
require orthognathic surgery along with orthodontic appliance
therapy. However, in cases with borderline characteristics, it
becomes difficult for the clinician to determine whether or
not the patient is suitable for surgery. Kerr et al.” developed
some cephalometric yardsticks and reported that surgery
should be performed for patients with an ANB angle of <—4°,
a maxillary/mandibular (M/M) ratio of 0.84, and mandibular
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incisor inclination <83°. Stellzig-Eisenhauer et al.®! in their
discriminant analysis showed that Wits appraisal is most
decisive in distinguishing the borderline case, and average
Wits for camouflage treatment was —4.6 = 1.7 mm and
for surgical treatment was —12.1 = 4.3 mm. Rabie et al.
suggested that Holdaway angle can be a reliable guide, and
an angle >12° can be successfully camouflaged.

The main objective of surgical orthodontic treatment is
to reposition the jaws to achieve an esthetic profile with
good occlusion and masticatory function. The type of
orthognathic surgery to be performed depends on the culprit
jaw and the severity of the sagittal discrepancy. Bimaxillary
surgeries are performed when the sagittal discrepancy
cannot be corrected by single-jaw surgery or when there are
anatomic limitations. General limits for the surgical maxillary
advancement are 6-8 mm and that of mandibular setback is
4-6 mm.”! Johnston et al.” reported that bimaxillary surgery
is more frequently used procedure (75% cases) and has
3.4 times the odds of fully correcting the ANB angulations
than single-jaw surgery.

Case Report

Diagnosis and treatment planning

A 21-year-old male complained of forwardly placed lower
front teeth and difficulty in chewing. There was no associated
medical history, and his younger brother (16-year-old) had a
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similar facial trait, but treatment of the sibling was delayed
till completion of growth. Clinical assessment revealed
an apparently bilaterally symmetrical face, dolichofacial
pattern, concave profile with anterior divergence, prognathic
lower jaw, and incompetent lips with protrusive lower lip.
Intraoral examination showed a complete anterior crossbite
with 2 mm reverse overjet and overbite, Class Il molar
relation, retained maxillary right deciduous canine, and
palatally erupted permanent canine. Orthopantomogram
showed all permanent teeth present along with retained
deciduous canine and erupting maxillary third molars. Lateral
cephalometric evaluation indicated a severe skeletal Class I
malocclusion with a sagittal discrepancy of 11 mm which
means a single-jaw surgery would be insufficient, average
vertical growth pattern, large mandibular corpus length
with dentoalveolar compensations showing proclination
of maxillary incisors, and retroclination of mandibular
incisors [Figure 1a]. Temporomandibular joint scintigraphy
with Tc-99 showed no hot spots bilaterally, indicating
cessation of active growth. After confirmation of candidature
for orthognathic surgery, pretreatment “test visual treatment
objective (VTO)” was performed. Tracing paper was placed

over the original tracing, and dentoalveolar decompensation
was traced which created a reverse overjet of 7 mm; then
VTO of maxillary advancement was traced followed by that
of mandibular setback. The VTO after surgery had normal
inclination of incisors, normal basal jaw relationship, and
Class Il molar relation [Figure 1b].

The objectives of treatment were:

e Correction of crossbite and palatally displaced canine

e Surgical correction of skeletal jaw malrelationship

e Correct profile and lip incompetence

*  Achieve an optimum functional occlusion with acceptable
esthetics.

Treatment progress

Extraction of the retained deciduous canine, maxillary first
premolars, and mandibular third molars was performed,
and a preadjusted edgewise appliance with Roth
prescription was bonded, and super elastic 0.014” NiTi
archwires were ligated for alignment and leveling. Second
molars were also banded to augment posterior anchorage,
and en masse retraction of maxillary anteriors was done
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Figure 1: (a) Pretreatment records. (b) Pretreatment visual treatment objective: visual treatment objective after decompensation
showing 8 mm of overjet will be created due to 5 mm of maxillary anterior retraction and 3 mm of mandibular incisor proclination
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with a K-SIR archwire!” made from 0.019 X 0.025 titanium
molybdenum alloy. After completion of decompensation,
0.021 X 0.025” steel wires with surgical hooks were
ligated in both arches. After presurgical orthodontics
of 14 months period, a reverse overjet of 7 mm was
created, and worsening of profile was evident. Thereafter,
a new set of records was taken, and a “Presurgical VTO”
was performed to confirm the initial treatment planning.
A facebow record of the patient using Hanau spring bow
was transferred to a “Hanau Wide-Vue” semi-adjustable
arcon articulator [Figure 2]|. Mock surgery was performed
on the articulated casts, first maxillary base was advanced
to 4 mm, and an intermediate splint was fabricated, and
later 7 mm of mandibular base setback was done for
fabrication of “final splint.” Maxillary advancement surgery
was performed with the help of LeFort | osteotomy and
mandibular setback with bilateral split sagittal osteotomy
with rigid internal fixation (RIF) followed by the placement
of intermaxillary elastics intraoperatively. A month after
surgery, finishing and detailing was started, and occlusal
settling was carried out. Retention plan involved the use
of fixed lingual retainers for both arches.

Treatment results
Total treatment duration was 21 months, and 7 months
postsurgically, there was minor relapse with increased

prominence of chin, yet the patient had a harmonious skeletal
relationship, pleasing profile, competent lips with a good
Class Il buccal occlusion, positive overjet, and overbite
[Figure 3 and Table 1].

Discussion

The present case report describes the management of
a severe skeletal Class Il malocclusion with bimaxillary
orthognathic surgery in conjunction with fixed orthodontic
appliance. Despite of having a negative overjet before
treatment, the planning involved sacrifice of the upper first
premolars, which was done to unmask the true skeletal as
an incomplete dentoalveolar decompensation has serious
implications on skeletal outcomes.

Orthodontic treatment aims to achieve an adequate occlusion
thus ensuring satisfactory and healthy functioning of the
stomatognathic system’s physiological routine, an optimal
facial, oral, and dental esthetics, resulting in a long-term
stability.®! Skeletal Class Il malocclusion is usually easy to
recognize and frequently leads to conspicuous impairment
of facial esthetics and depending on the severity may cause
gross reduction in masticatory performance.” Children
with aberrant growth pattern can be treated with growth
modulation at early age, but unfortunately, adults do not

Figure 2: Presurgical orthodontics showing en masse retraction of maxillary anteriors with K-SIR archwire. Lateral cephalogram
taken after decompensation showed worsening of profile and negative overjet. The presurgical jaw relation was recorded with a
Hanau spring facebow and transferred to a Hanau wide-Vue articulator for performing mock surgery
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Figure 3: Posttreatment records

Table 1: Cephalometric analysis

Table 1: Contd...

Pre Post Pre Post
Tweed'’s H angle 7 23
FMA 24 23 S.T facial angle 100 93
IMPA 73 89 Nasolabial angle 100 98
FMIA 83 68
Down’s have such option and often require orthognathic surgery.
Facial angle 97 92 Few studies suggest that orthognathic surgery can be done
Angle of convexity -20 -6 at earliest of 16.5 years of age in boys as circumpubertal
AB plane angle 1 1 growth is complete or nearly complete, but chances of
Mandibular plane 25 24 late mandibular gljoth cannot be denied up to the age of
angle 20 years, so termination of growth should be determined
7 axis 54 58 before commencing with ortho-surgical treatment.
Cant of occlusal plane 6 ° Although isolated surgery of the mandible for prognathic
Mx1 to Md.1 136 134 lower jaw has long been the most commonly applied
Mx.1to A Pog 4 5 procedure for Class Ill correction,'"! recently bimaxillary
Steiner’s surgery is becoming more common.l In the hierarchy
SNA 81 84 of stability, simultaneous “both jaw surgery” with RIF is
SNB 91 84 considered more stable than mandibular setback with an 80%
ANB -10 0 chance of <2 mm change and only 20% chance of 2—-4 mm
relapse,'” and bimaxillary surgery was more stable beyond
Mx.1 to NA 13/41 7127 . . .
2 years postoperatively than single-jaw surgery.!"”!
Md.1 to NB 3/12 3/21
O.P.to SN 12 7 Conclusion
Go-Gn to SN 28 25
1to SN 123 12 Interdisciplinary management of severe skeletal Class III
Soft tissue malocclusion with ortho-surgical treatment is a successful
E line (upper) 6 m.odality in correction .of overjet and anteroposterior ja}w
, discrepancy. Orthodontists should be aware of the potential
E line (lower) 1 e . . . ..
limitation of incomplete maxillary and mandibular incisor
Contd... decompensation on skeletal outcomes.
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